Abstract SLON-1000 and SLON 1500 vertical ring and pulsation high-gradient mgnetic separators have been developed in recent years. Because of their ability to trent fine weakly magnetic minerals they are being rapidly applied in several mineral processing plants to treat oxidised iron ores. In this paper, their structure, working principles and new applications will be described.
INTRODUCTION
The first SLON-1000 vertical ring and pulsation high-gradient magnetic separator (SLON-1000 VPHGMS) was successfully developed in 1988 at Ganzhou Non-Ferrous Metallurgy Research Institute. It attracted a considerable interest of numerous domestic and foreign specialists owing to its unique design and its excellent mineral beneficiation capability. In recent years an effort was made to scale up the separator to production size. The designers of the separator not only successfully developed the SLON-1500 VPHGMS, improved considerably its design increased its reliability and benefication efficiency, but also successfully applied the machine on the production or pilot-plant scales at the Gushan Iron Mine the direction opposite to that of the feed, and the mechanism of slurry pulsation.
When treating fine weakly magnetic minerals, the separator has a higher beneficiation ratio, the matrix cannot be easily blocked and the separator is flexible and adaptable compared to other high-gradient magnetic separators. SLON VPHGMS. 1-pulsating mechanism, 2-energising coil, 3-magnetic yoke, 4-working ring, 5-feeding box, 6-wash water box, 7-concentrate flush, 8-concentrate box, 9-middlings chute, 10-railings box, ll-slurry level box, 12-ring drive, 13-support frame, F-feed, W-water, C---concentrate, M-middlings, T-railings The SLON VPHGMS consists of thirteen main parts, as shown in Fig. 1 The slurry fed from the feed box enters the ring through slots in the upper yoke. The matrix in the working zone is magnetised. The magnetic particles re attracted from the slurry onto the surface of the matrix, then brought to the top of the ring where the magnetic field strength is negligible, and are then flushed out into the concentrate box.
The non-magnetic particles pass through the matrix and enter the railings box through slots in the lower yoke under the combined action of the slurry pulsation, gravity and the hydrodynamic drag. The pulsating mechanism drives the rubber diaphragm on the tailings box so that it moves back and forth. As long as the slurry level is adjusted above the fixed level in the slurry level box, kinetic energy due to the pulsation can be effectively transmitted to the working zone.
As the direction of flush of the magnetic fraction is opposite to that of the feed, relative to each matrix pile, coarse particles can be flushed without having to pass through the entire depth of the matrix. The slurry pulsation can keep particles within the matrix in a loose suspended state all the time. It is dear that the reverse flush and the slurry pulsation allow to prevent the matrix clogging while the pulsation improves the quality of the concentrate.
Moreover, these measures not only ensure the effective recovery of weakly magnetic particles as small as 10 #m, but also extend the size range of the feed material up to about 1 ram, thus increasing the upper limit of the particle size to be treated and simplifying a classification operation.
The major parameters of SLON VPHGMS are summarised in Table I while the overall view of the the SLON-1500 separator is shown in Fig. 2 Figure 5 . 
